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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ■- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

* If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 10 March 2005 . 
2a)l3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 16,17,19-23 and 25-27 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) EI Claim(s) 16-17,19-23.25-27 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Claim Rejections - 35 (JSC 112 

1 . The rejection of claim 24 under 35 U.S.C. 1 12, second paragraph, is withdrawn in view 
of the cancellation of the claim. 

Claim Rejections - 35 USC 103 
3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. The rejection of claims 16-17 and 19-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong (US 655881 1) in view of Bertero et al, (US 6150015). 

3. Claims 16-17, and 19-23 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong (U5655881 1) in view of Bertero et al. (US6150015) and further in 
view of Suenaga (5131995). 

Wong teaches a magnetic recording medium having a substrate, a TiAIN seedlayer 
(equivalent to applicants seedlayer) on the substrate, a CrMo2o underlayer (equivalent to 
applicants underlayer) on the seedlayer, and a CoCrPtTa magnetic layer on the underlayer (see 
figure 2a). Further, in a separate embodiment, Wong teaches a TiaALN seedlayer on the 
substrate, a Cr first underlayer on the seedlayer, a CrMo2o second underlayer on the first, a 
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CoCrPtTa first magnetic layer on the second underlayer, and a CoCrPt second magnetic layer on 
the first magnetic layer. The substrate can be either nickel phosphorous or a ceramic glass (see 
column 1, lines 45-60 and figures l-3c). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a glass substrate as the substrate in Wong, as Wong recognizes the 
equivalence of glass to NiP as a suitable material for forming the substrate. 

Wong does not teach that the underlayer is oriented (100) relative to the plane parallel 
with the substrate, as required by claim 16. 

However, Bertero teaches a magnetic recording medium having a substrate, a Cr or Cr 
alloy underlayer on the substrate, a nucleation layer (of CoCrTa or CoCrPtTa alloy) on the Cr or 
Cr alloy underlayer, and magnetic layer (of CoCrPtTa alloy) on the nucleation layer (figure 4 
and column 18, lines 24-35). The Cr or Cr alloy underlayer is grown such that it has a (200) 
orientation (equivalent to applicants (100) orientation relative to the plane to the plane parallel to 
the substrate). This nucleation layer provides a template for epitaxial growth of subsequent 
layers deposited on it, and promotes the in plane orientation of the magnetic layer (column 17, 
lines 25-45). 

Furthermore, Bertero teaches that the lattice matching between a Cr or Cr alloy 
underlayer and a HCP Co based magnetic layer is improved by the CoCr based nucleation layer 
that is between the underlayer and the magnetic layer (column 12, lines 36-65). The structure of 
the nucleation layer and the improved lattice matching allows the magnetic layer to have its c- 
axis oriented in plane (column 13, lines 30-35). Bertero teaches that this process is suited to 
mediums utilizing a CoCrPtTa alloy magnetic layer, and teaches that when such a magnetic layer 
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is utilized, the nucleation layer can be made without the Pt to conserve cost. In a specific 
example, Bertero utilizes a CoCrl5Ta4 nucleation layer above a Cr seedlayer, and underneath a 
CoCrl5Ta4Pt3 magnetic layer (column 13, lines 30-45). The magnetic layer and the nucleation 
layer exhibit a difference in lattice constant that is <0.5%, and thus the crystallinity of the 
magnetic layer is improved. 

Therefore, it would have been obvious to one of ordinary skill in the ad at the time the 
invention was made to utilize the (200) oriented Cr or Cr alloy underlayer taught by Bertero as 
the Cr or Cr underlayer of Wong. Further it would have been obvious to one of ordinary skill in 
the ad at the time the invention was made to utilize the CoCrl5Ta4 nucleation layer and 
CoCrl5Ta4Pt3 magnetic layer of Bertero in place of the magnetic layer of Wong. 

One would have been motivated to make these modification in view of the following 
teachings: 1) The teaching in Wong of the use of a Cr or Cr alloy underlayer and a CoCrPtTa 
magnetic layer, and the teaching in Bertero that a (200) oriented Cr or Cr alloy underlayer 
promotes in plane orientation of a CoCrPtTa magnetic layer; 2) the teaching in Bertero that the 
use of CoCrTa nucleation layer between a (200) Cr or Cr alloy underlayer and a CoCrPtTa 
magnetic layer improves the crystallinity of the magnetic layer and allows the magnetic layer to 
exhibit good in-plane c-axis orientation; 3) The teaching in Bedero that by specifically utilizing a 
CoCrl5Ta4Pt3 magnetic layer above a CoCrl5Ta4 nucleation layer, the difference in lattice 
constant between the magnetic layer and nucleation layer is reduced to <0.5%, which results in 
the magnetic layer exhibiting improved crystallinity. 

Regarding the orientations of the underlayer and the magnetic layer required by claim 16, 
it is noted that the Cr or Cr alloy underlayer of Wong as modified by Bertero is 
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specifically taught to have a (200) oriented plane, this plane is crystallographically 
equivalent to a (100) plane. The only difference between a (200) plane and a (100) plane is the 
position of the plane relative to the origin of the particular unit cell being considered. Thus, the 
underlayer orientation required by claim 16 is met. With respect to the (1 1.0) orientation of the 
magnetic layer, this orientation is not specifically taught. However, the examiner takes the 
position that this limitation would be necessarily met. It is conventionally known in the art that 
underlayers in magnetic recording media are templates for epitaxial growth. This is discussed in 
the Bertero reference (see column 3, line 65-column 4, line 26). Further, the magnetic layer is an 
alloy having a composition that is substantially similar to that required by claim 20. Thus, in 
view of the similarities in magnetic layer alloy composition between the cited prior art and the 
instant application, and in view of the fact that the magnetic layer is grown over a Cr or Cr alloy 
underlayer having the same orientation as that required by the instant application, the examiner 
takes the position that the crystallographic orientation of the magnetic layer required by claim 16 
is met. 

Wong as modified by Bedero do not teach the use of a TiAI seedlayer having 35-65 at. % 
Ti and 35-65 at. %AL 

However, Suenaga teaches that TiAI coatings for magnetic recording media substrates 
must have a hardness of at least 250 Hv to be viable (column 5, lines 42-53). In specific 
examples, Suenaga teaches that TiAI has an Hv of 200, TiWl has a hardness of 250Hv, and 
AlaTi has a hardness value of 260Hv (column 4 table 1). It is clear from these examples that the 
composition of the titanium aluminum alloy has an impact on the hardness of the alloy, with 
hardness increasing as the concentration of aluminum or titanium in the alloy increases. 
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Therefore the examiner takes the position that the composition of the titanium aluminum 
alloy utilized as the seedlayer in Wong as modified by Bedero is a result effective variable. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
optimize the concentration of Ti and AI in the alloy within the range of 3: 1 Ti: Al to 1:3 Ti:Al 
(i.e 25-75 at% Ti and 75-25at% Al) in order to obtain a TiAl alloy having a desired level of 
hardness. 

Claim 17 requires the underlayer to contain Cr or a Cr alloy. This limitation is met 
as set forth above. 

Claim 19 requires 2 underlayers to be used, a first underlayer containing Cr or CrTi and a 
second underlayer containing at least one of Cr, Nb, Mo, Ta, W, and Ti. This limitation is met as 
set forth above. The Cr or Cr alloy underlayer is equivalent to the 1st underlayer; the CoCrTa 
nucleation layer is equivalent to the 2nd underlayer. 

Claim 20 requires one or more underlayers on the seedlayer, and requires the magnetic 
layer to contain at least 0.5-8.0 at. % of at least one element selected from the group consisting 
of C, B, Si, and Ta. This limitation is met as set forth above. The magnetic layer of Wong as 
modified by Bertero is a CoCrl5Ta4Pt3 alloy. 

Claim 21 requires one or a plurality of intermediate layers containing Co and Cr to be 
formed on one or a plurality of underlayers. This limitation is met as set forth above. The Cr or 
Cr alloy underlayer of Wong as modified by Bertero is equivalent to the one or plurality of 
underlayers. The CoCrTa nucleation layer of Wong as modified by Bertero is equivalent to the 
claimed one or plurality of CoCr containing intermediate layers. 
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The limitations of claim 22 are process limitations in a product claim and do not appear 
to be further limiting insofar as the structure of the product. Even though product claims are 
limited by and defined by the process, determination of patentability is based on the product 
itself The patentability of a product does not depend on its method of production. If the product 
in the product-by-process claim is the same as or obvious from a product of the prior art, the 
claim is unpatentable even though the prior product was made by a different process.' 1 In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See MPEP 2113. 

Claim 23 requires the surface of the amorphous or microcrystalline seedlayer to be 
oxidized or nitrided. Wong teaches the use of a nitrided TiAl seedlayer (column 3, lines 35-55). 
Thus, this limitation is met. 

Claim 24 requires the seedlayet to "substantially consists of Ti and AI. The examiner 
interprets "substantially consists of to mean, "comprises," as the scope of the language 
"substantially consists of is unclear. Bearing this in mind, this limitation is met as set forth 
above. 

Claim 25 requires a magnetic recording device that utilizes a medium having the same 
limitations as claim 16. The device is further required to have a driver for driving the medium, a 
magnetic head having a recording and reproducing section containing a magnetoresistive sensor, 
a device for moving the head relative to the medium, and a read/write waveform processing input 
and output signals from the magnetic head. 

While Wong does not teach a device meeting the limitations of claim 25, Bertero teaches 
a magnetic recording/reproducing apparatus that incorporates a magnetoresistive head that is 
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suitable for recording and reproducing information from a medium utilizing a CoCrPtTa 
magnetic layer, as shown at column 21, lines 44-54. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the apparatus taught by Bertero with the recording medium taught 
by Wong as modified by Bertero, in view of the teaching in Bertero that such an apparatus is 
suitable for recording/reproducing data from magnetic recording media utilizing a CoCrPtTa 
magnetic layer. While the claimed device for moving the head relative to the medium and the 
signal processing waveform are not shown, these are conventionally known components of 
magnetic recording devices and would be necessarily/ordinarily present in such a device. 

4. Claims 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong (US 
655881 1) in view of Bertero et al. (US 6150015) and further in view of Suenaga (US 5131995) 
as applied to claims 16-17, and 19-23 and 25, above, and further in view of Rubin et al. (US 
6421195). 

Wong as modified by Bedero fails to teach the type of magnetoresistive head required by 
claims 26 (spin valve) and 27 (tunnel effect). 

However, Rubin teaches that suitable heads for longitudinal magnetic recording include 
spin valves, magnetoresistive heads, tunnel junctions (equivalent to applicants claimed tunnel 
effect type head), or inductive read heads (column 5, lines 10-31). 

Therefore it would have been obvious to one of ordinary skill in the art to utilize a spin 
valve or tunnel effect type sensor as taught by Rubin as the magnetic head utilized in Wong as 
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modified by Bertero, as these head structures are recognized as equivalent for use in recording 
and reproducing on longitudinal magnetic recording media. 

Response to Arguments 

5. Applicant's arguments filed 1/19/05 (claim amendments filed 3/10/05 in response to 
notice of non-compliant amendment have been entered) have been fully considered but they are 
not persuasive. 

Applicant argues that the prior art fails to teach or suggest the claimed ranges of 35-65 
at% for each of the elements Ti and Al. 

The Examiner maintains that the range taught by Suenaga et al. overlaps the claimed 
range. Suenaga discloses a range of ratios of Ti: Al of 3: 1 to 1 :3, i.e., 75 at%:25 at% to 
25at%:75at%. This range is only slightly broader than the disclosed range. The examiner also 
maintains that it would have been obvious to optimize within the ranges of 25-75 at% for each or 
Ti and AL Applicant suggests that claimed ranges result in an advantage not taught by the prior 
art. However, this is an issue of unexpected results and no evidence has been set forth to support 
this claim. Thus, the examiner maintains that a prima facie case of obviousness has been made. 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Holly Rickman whose telephone number is (571) 272-1514. The 
examiner can normally be reached on Monday-Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571) 272-1284. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




HOUYRtCKMAN 
PRIMARY EXAMINER 



